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OU 1-10 Group 3, RD/RA Work Plan Cost Estimate

Cost Elements Estimated Cost
Remedial Design $ 364,764
Remedial Action Work Plan $ 401,800

-Note: This includes the

PM-2A Closure Plan
Remedial Design/Remedial Action Work Total $ 766,564
Plan
Remedial Action Field Work
Project/Construction Management $ 619,449
PM-2A Tanks Remediation $ 1,541,479
WRRTF Burn Pits 2 and 4 Remediation $41,302
TSF-03 Burn Pits Remediation $88,000
Remedial Action Field Work Total $ 2,290,230
Pre-final Inspection/RA Report $95,362
Project Management/Administrative Support $989,384
Contingency $215,688
Remedial Action Cost Total $ 4,357,228
Out Year Costs for Institutional Controls - $25,060
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1. INTRODUCTION

This technical and functional requirement (TFR) document was prepared in accordance
with Idaho National Engineering and Environmental Laboratory (INEEL) Management
Control Procedure (MCP) -9185, “Technical and Functional Requirements.” It contains
the requirements applicable to remediation of the PM-2A tanks. The tank contents will be
disposed of at the INEEL CERCLA Disposal Facility (ICDF). This TFR is in support of
the Operable Unit (OU) 1-10 remedial action activity and INEEL Engineering Change
Form (ECF) -6959.

1.1

1.2

1.3

System Identification

The system is the temporary installation required for the safe remediation of the
PM-2A tank contents and preparation for content waste disposal at the ICDF. The
Test Area North (TAN) remedial site is known as Technical Support Facility
(TSF) -26 at OU 1-10. The remediation is being conducted in accordance with the
Final Record of Decision for Test Area North, Operable Unit 1-10

(DOE-ID 1999) referred to as the ROD. Remediation includes any
characterization or sampling process; tank, tank component or tank content
removal; tank cleaning and disposal; and associated excavation/backfilling. The
50,000-gal PM-2A tanks, also known as V-13 (TK-710 or east tank) and V-14
(TK-709 or west tank), are underground storage tanks. Each carbon steel tank is
55 ft long and 12.5 ft in diameter, lying horizontally in a concrete V-trough with
the tank top approximately 15 ft underground.

Limitations and Regulatory Commitments of the Technical and Functional
Requirement

This TFR is limited to development of the tools, equipment, and methodologies
necessary for removing the PM-2A tank contents and preparing the contents for
disposal at the ICDF. Temporary Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) storage (if required) of the waste is
assumed to be established by Waste Generator Services.

This TFR defines the INEEL requirements for fabrication and use of equipment to
be subsequently deployed to satisfy regulatory commitments, as stipulated in the
applicable or relevant and appropriate requirements (ARARs) and ROD

(DOE-ID 1999).

Ownership of the Technical and Functional Requirement

The site area engineering manager for the TAN Closure Project is responsible for
the technical contents of this TFR and shall review/approve any changes to it. The
OU 1-10 remediation project engineer is responsible for ensuring that the
requirements of this TFR are appropriately implemented into the system design.
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1.4  Definitions/Acronyms

Verification—The act of reviewing, inspecting, testing, checking, auditing, or
otherwise determining and documenting whether items, processes, services, or
documents conform to specified requirements. See MCP-9217, “Design

Verification.”

ARAR applicable or relevant and appropriate requirement

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

CFR Code of Federal Regulations

DOE-ID U.S. Department of Energy Idaho Operations Office

DOT U.S. Department of Transportation
ECF Engineering Change Form

EDF Engineering Design File

EPA U.S. Environmental Protection Agency
FRG final remediation goal

HEPA high-efficiency particulate air

ICDF INEEL CERCLA Disposal Facility
INEEL Idaho National Engineering and Environmental Laboratory
LDR land disposal restriction

MCP management control procedure

NFPA National Fire Protection Association
ou operable unit

PDD program description document

PLN plan

PRD program requirements document

ROD Record of Decision
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STD standard
TAN Test Area North
TFR technical and functional requirement
TSD transportation safety document
TSF Technical Support Facility
WGS Waste Generator Services
OVERVIEW

2.1 System Functions

The overall function of this system is to remediate the PM-2A tanks at TAN
TSF-26. From the ROD (DOE-ID 1999), the major components of the selected
remedy for the PM-2A tanks include:

Sampling the surface soil for additional contaminants identified in the
PM-2A tanks to support a land disposal restriction (LDR) evaluation, and
hazard waste determination

Excavating contaminated soil

Disposing of the contaminated soil at an acceptable soil repository
Removing tank contents using commercial vacuum-excavation technology
Verifying that the waste form does not require treatment before disposal

Disposing of the tank contents and investigation-derived waste at the
ICDF (or other approved facility, if necessary)

Cleaning, sizing (cutting), and removing the empty tanks for disposal at
the ICDF (this is not consistent with the ROD, but will be addressed as a
insignificant change to the ROD via the Remedial Design/Remedial
Action Work Plan)

Performing postremediation sampling at the bottom of the excavation to
verify that final remediation goals (FRGs) are met, plus analyze for
additional contaminants in the PM-2A tank content waste to perform a risk
analysis in support of an institutional control determination at this site

Filling the excavated area with clean soil, contouring, and grading to
surrounding soil
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2.2

2.3

2.4

o Implementing institutional controls consisting of signs, access control, and
land use restrictions established and maintained depending on the results
of the sampling or characterization/profiling activities (as necessary).

System Classification

This remedial activity has been categorized as consumer grade in accordance with
the requirements of MCP-540, “Documenting the Safety Category of Structures,
Systems, and Components.” The safety basis for performing PM-2A tank
remedial activities is Engineering Design File (EDF) -3260, “Hazard Assessment
Calculation for Hazard Classification for PM-2A Tanks (V-13 and V-14)
(Draft),” and EDF -3477, “Criticality Concerns Associated with the TAN
V-Tanks.”

Operational Overview

The PM-2A tanks contain sludge and diatomaceous earth, which might be water
containing or pasty. The remediation plan calls for excavating soil to expose at
least the top half of the tanks, cutting off the tank tops, vacuum removal coupled
with sizing of the tank contents, cleaning and subsequent sizing of the tanks
followed by waste transfer to the ICDF. The empty tanks (top and bottom
portions) will be cleaned, sized, and disposed of at the ICDF. Containerized waste
will be transported to the ICDF for disposal.

Assumptions
The assumptions are as follows:

o The PM-2A tank contents are FOO1-listed CERCLA mixed-low-level
remediation waste, which meets LDRs and will not require treatment. The
same reasoning applies to the empty tanks; therefore, the tanks require no
decontamination.

o Pipes to the tank under roadways will be evaluated for clean closure and
will not be removed. If waste is present inside the pipes, then the pipes and
associated waste will be removed and disposed of at the ICDF.

o The piping associated with the PM-2A tanks does not contain any liquid.

o The PM-2A tank content characterization sampling will be used to
determine physical characteristics of the tank contents for mitigating
uptake issues in the tank and for determining desired hazardous
constituent concentrations.

a. EDF-2360, 2003, “Hazard Assessment Calculation for Hazard Classification for PM-2A Tanks (V-13 and V-14)
(Draft),” Idaho National Engineering and Environmental Laboratory, July 2003.
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Tank external surfaces and cradle are not contaminated above the FRG of
23.3 pCi/g Cs-137; therefore, they require no remediation (sampling will
be necessary to validate this assumption). Any soil contaminated above
the FRG shall be removed and shall be disposed of at the ICDF.

Contingency plans and emergency equipment will be identified, tested,
and maintained, as described in the Health and Safety Plan for the
Group 3 Remedial Design/Remedial Action Sampling, Excavation,
Backfilling, Packaging, and Shipment of Soil at Waste Area Group 1,
Operable Unit 1-10 (INEEL 2003).

All onsite waste will be processed, packaged, and transported through
Waste Generator Services (WGS), in accordance with waste acceptance
criteria for the appropriate disposal facility. Industrial waste will be
transported to the INEEL landfill, which is located at Central Facilities
Area, for disposal.

Work activities and site access restrictions will be controlled by the
INEEL work control process and will be performed in accordance with the
“Detailed Work Execution Plan for the Waste Area Group 1, Test Area
North, Ogoerable Unit 1-10, Group 3 Sites Remedial Action (90%)
(Draft).”

All excavation areas will be backfilled to meet the surrounding
topography, graded for drainage, compacted, and reseeded using native
grasses.

No routine equipment maintenance will be required.

The radiation fields generated by the tank contents will be low enough to
allow personnel access in the tank vicinity, but high enough to limit access
within the tanks. Airborne contamination is expected to be a concern due
to the dry, particulate nature of the waste.

3. REQUIREMENTS AND BASIS

3.1

Functional and Performance Requirements

This section contains the requirements related to PM-2A tank remediation.
Requirements were not identified for nuclear criticality safety, computer
hardware/software, fire protection, testability, technical safety requirement-
required surveillance, security/special nuclear material protection,

b. INEEL, 2001, “Detailed Work Execution Plan for the Waste Area Group 1, Test Area North, Operable Unit 1-10,
Group 2 Sites Remedial Action (90%) (Draft),” 01-M0515, Idaho National Engineering and Environmental

Laboratory, July 2001.
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reliability/availability/preferred failure modes, chemical/process, and special
installation.

The following list summarizes the general design requirements applicable to the
remediation activities.

A

B.

3.1.1

Designs shall minimize waste handling.

Containerized CERCLA mixed-low-level remediation waste must be
managed in accordance with ARARs.

The tank content removal and off-gas system must be capable of handling
water-containing material (e.g., paste).

All material selections for equipment and components shall be made based
on a 1-year life for the equipment used in this system and material
selections for items to be disposed of at the ICDF shall comply with the
waste acceptance criteria. (This operation is expected to take less than

1 month.)

Provide means to transport waste to the ICDF. Containers used for
transporting waste to the ICDF must meet applicable U.S. Department of
Transportation (DOT) requirements and Program Requirements Document
(PRD) -310, “INEEL Transportation Safety Document (TSD).”

The DOT restricts types of shipping containers and their contents over
public highways. Exception to the DOT requirements may be taken by
developing a transport plan demonstrating equivalent safety and briefly
closing the section of Highway 33 between TAN and the INEEL boundary
to the public during shipments.

Waste volume should be minimized (Environmental Checklist
TAN-99-008). The remediation system shall not generate additional waste
except for the hardware, wipes, and protective equipment.

System

3.1.1.1 Means to remove and size the contents of the PM-2A tanks
shall be provided. For compliance with the ROD
(DOE-ID 1999), some type of vacuum removal system must
be used.

3.1.12 The design must provide means for sampling the tank

surfaces, soil, waste container contents, cradle, cradle sand
while in the cradle, and tank contents.
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3.1.1.3

3.1.14

3.1.1.5

3.1.1.6

3.1.1.7

3.1.1.8

3.1.1.9

The excavation system must expose approximately the top
half of each tank without breaching the tank, thereby
allowing access to the tank for content removal.

Air emissions resulting from any operation must not exceed
limits set using appropriate air modeling techniques (Idaho
Department of Environmental Quality approved). One such
mitigation may be a spray mist system to provide control of
fugitive dust emissions.

Waste containers for tank contents must have a cumulative
capacity of 10,000 gal of solid waste.

The vacuum system and associated ventilation/off-gas
system must be designed so as not to allow waste particles
to fail the high-efficiency particulate air (HEPA)/filtration
medium due to particle velocity.

Provide a method to cut/cap piping/lines and clean (prefer
without liquid) the piping/lines, as necessary. The pipe/line
cap shall be able to function for a period of 10 years without
loss of integrity. (“Parent” line corrosion shall be considered
for the first 5 years.) Material interfaces with the pipe/line
and cap shall not enhance/accelerate corrosion mechanisms
(materials shall be similar and compatible).

The vacuum system and ventilation system must be capable
of sealing down to a vacuum of 7.5 psia and up to a pressure
of 30 psia. The waste container must meet the sealing
requirements of the applicable DOT regulations.

Means for removing the top 1/3 to 2/3 of each tank must be
provided.

3.1.2  Subsystem and Major Components

The system consists of the following subsystems: excavation/backfill;
tank cutting, cleaning, sizing, and removal; tank content vacuum removal
and associated ventilation; and containerized waste management and

transport.

3.1.3 Boundaries and Interfaces

This TFR covers the temporary units that comprise the system for
PM-2A tank remediation. The major interfaces are:
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The TAN electrical system(s) supplying power from
pole-mounted transformers near the tank excavation area

A TAN facility for temporary, compliant CERCLA waste storage
(as required)

The tractor/trailer for transporting the waste containers to the
ICDF.

3.1.4  Codes, Standards, and Regulations

The PM-2A tank remediation system shall comply with the codes and
standards listed below:

U.S. Department of Energy Idaho Operations Office (DOE-ID)
Architectural Engineering Standards (DOE-ID 2002)

Program Description Document (PDD) -1003, “Waste Generator
Services Program”

ARARs as defined in the ROD requirements (DOE-ID 1999) for
closure, material handling, and storage

MCP-9185, “Technical and Functional Requirements”
Waste Acceptance Criteria for the ICDF Landfill (DOE-ID 2003)

MCP-3475, “Temporary Storage of CERCLA-Generated Waste
at the INEEL”

Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (EPA 1997)

INEL Welding Manual (MK-FIC 1990)

DOE-STD-1090-01, “Hoisting and Rigging” (MCP-6501 —
MCP-6505 series implement DOE-STD-1090-01)

MCP-540, “Documenting the Safety Category of Structures,
Systems, and Components”

MCP-9110, “Suspect Counterfeit Item Identification and
Control”

MCP-2374, “Analyses and Calculations”

MCP-9217, “Design Verification”
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MCP-2811, “Design Control”
PRD-183, “INEEL Radiological Control Manual”

Standard (STD) -7022, “Cleanliness Acceptance Levels for
Nuclear or Non-Nuclear Service Components”

STD-7006, “Marking Methods for Equipment, Components, and
Materials”

MCP-2987, “Chapter XVIII—Equipment and Piping Labeling”

MCP-1631, “Supplemental Procedure to MCP-2987, Equipment
and Piping Labeling”

EDF-3260, “Hazard Assessment Calculation for Hazard
Classification for PM-2A Tanks (V-13 and V-14) (Draft)” (see
Footnote a)

STD-101, “Integrated Work Control Process.”

3.1.5  Operability

3.1.5.1

3.1.52

3.1.53

3.1.54

3.1.55

Tank contents (i.e., the sludge and diatomaceous earth
phases) must be mixed during removal to prevent
single-phase material (e.g., just diatomaceous earth) from
being placed into disposal containers.

During tank top and content removal and after content
removal prior to cutting the tank, an off-gas flow
environment within the tank must be maintained for
confining contamination.

The tank contents shall be sized and removed by a system
external to the tank (i.e., the waste removal system must be
able to remove tank contents without manned entry into the
PM-2A tank). This system shall provide articulate motion to
completely empty the tank.

The tank content removal system must have back
flushing/unplugging capability, including a means to clear
clogs or jams in the tank content removal system.

The waste removal system must be able to stop filling the
waste container without plugging the system prior to filling
the next container.
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3.1.5.6

3.1.5.7

3.1.5.8

3.1.5.9

3.1.5.10

The vacuum and ventilation systems shall provide
particulate containment and positive flow into the system
within the tank confines during all tank operations.

The ventilation system must have blowback capability for
knocking dust accumulation off the off-gas filters
(e.g., baghouse).

The empty tanks must be cleaned and sized to meet
transport requirements and ICDF waste acceptance
criteria/LDRs.¢ Cleaning and sizing methods must minimize
contamination spread.

The vacuum and ventilation systems must prevent
pressurization of the waste container to the extent of
creating a release hazard; one option is to have the vacuum
pump downstream of the waste container.

Ventilation and containment systems must prevent
radionuclide and toxic emissions to an onsite worker.
Guidance for large containment structures is provided in
MCP-198, “Large Area Containments.”

3.2 Special Requirements

3.2.1

3.2.2

Radiation and Other Hazards

A HEPA-filtered positive ventilation system must be used with the waste
retrieval and tank cleaning systems.

As Low as Reasonably Achievable

3221

3222

3223

The vacuum and ventilation systems shall prevent the
release of airborne contamination and demonstrate
compliance by periodic monitoring.

Designs shall allow for ease of cleaning or appropriate
decontamination.

As low as reasonably achievable may also include
temporary shielding and/or spacing of temporary equipment
or containers. Designs, process, and equipment shall be

¢. DOE-ID, 2003, “Hazardous Waste Management Act/Resource Conservation and Recovery Act Closure Plan for
the Test Area North/Technical Support Facility Intermediate-Level Radioactive Waste Management System
Phase III: Intermediate-Level Waste Holding Tank Subsystem (PM-2A Tanks) (Draft),” DOE/ID-11076,

U.S. Department of Energy Idaho Operations Office, July 2003.
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3.2.3

3.2.4

3.2.5

3.2.6

provided to minimize radiation exposure and the spread of
contamination to as low as reasonably achievable. The
requirements of PRD-183, “INEEL Radiological Control
Manual,” must be followed.

Nuclear Criticality Safety

No requirements were identified for nuclear criticality safety. However,
refer to EDF-3477, “Criticality Concerns Associated with the TAN
V-Tanks.”

Industrial Hazards

The Independent Hazard Evaluation process in STD-101 shall be used to
address industrial hazards with common industrial hazard mitigation for
heavy equipment operation.

Operating Environment and Natural Phenomena

There are no specific requirements that this system be able to continue to
operate during a natural phenomena event (such as a tornado or
earthquake) or to be able to operate, without repairs, after such an event.
Therefore, the performance category for this system is Performance
Category 0.

3251 The system shall be suitable for outdoor operation at TAN.
The expected outdoor operating environment is 20 to 120°F
for the ambient temperature and 10 to 100% relative
humidity.

Human Interface Requirements

3261 All instruments, monitors, and controls shall be selected and
positioned to enhance ease of use, be readily accessible, and
be designed for the safety of the operator(s) and the
environment.

3262 All nonrented equipment for removing the tank contents
shall be labeled/marked in compliance with the appropriate
sections of STD-7006 and MCP-1631. Labeling
components will be for temporary use.

Container labeling and tracking capability shall be provided
for identifying and tracking containers for compliance with
MCP-3475.
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3.3

3.2.63

3.2.64

Appropriate methods shall be provided to allow the
operators to observe tank cutting and waste removal
operations being performed. For example, video cameras or
other methods must be provided to allow the operators to
observe tank waste removal operations.

The design of tools and equipment to be handled and lifted
manually shall (1) include ergonomic considerations, (2) not
exceed allowable lifting weights (maximum of 50 Ib per
individual), and (3) consider the length of time such tools
and equipment will be used.

3.2.7  Specific Commitments

3.2.7.1

3272

3273

32.74

Capability shall be provided to temporarily store the
containers of removed waste. The containers must be stored
temporarily until transport to the ICDF (WGS will designate
a CERCLA waste storage area).

Waste and waste containers to be disposed of at the ICDF
must meet the [ICDF’s waste acceptance criteria, which are
detailed in the Waste Acceptance Criteria for the I[CDIF
Landjfill (DOE-ID 2003).

The WGS must complete a hazardous waste determination
for all CERCLA remediation waste generated during
remediation activities.

All equipment and supplies used in the remediation system
not deemed a solid waste must have an approved disposition
path prior to use.

Engineering Design Requirements

3.3.1 Civil and Structural

3.3.1.1

33.12

All earthwork involved in this task shall be performed in
accordance with PRD-2014 and PRD-22, “Excavations and
Surface Penetrations,” requirements.

Below-the-hook lifting devices shall comply with
DOE-STD-1090-01, “Hoisting and Rigging,” and applicable
American Society of Mechanical Engineers/American
National Standards Institute standards for hoisting and
rigging equipment.
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33.13

33.14

3.3.15

The container housing the waste, with or without a pallet,
must be able to be secured to a trailer for transport to ICDF
from TAN.

Structural components shall meet industry standards.
Analysis shall be based on the rated weight capacity of the
equipment.

The waste container must allow lifting from above or via
pallet/forklift to which it is anchored. Design requirements
of 49 Code of Federal Regulations (CFR) 173.410(b) must
be followed with respect to lifting attachments.

3.3.2 Mechanical and Materials

3321

3322

3323

3324

3325

3326

3.3.27

Designs or processes shall provide a means to lift the tank
and/or tank portions/sections.

All units in the system shall be modular and designed with
quick-connect fittings so component exchanges, if
necessary, will be simple and minimize exposure.

All welding shall comply with the INEL Welding Manual
(MK-FIC 1990) and applicable welding consensus codes.
All welding inspections shall comply with applicable
welding consensus codes.

The tank cutting system shall not disturb the tank contents.
If a cutting system involving high temperatures is used, it
can only be deployed if the tank environment is not
flammable or flammable material is protected. If a
mechanical cutting system is used, it cannot involve free jets
of abrasive material.

Any non-manual tools shall use energy sources compatible
with the environment.

The waste container seal must have a design life of 2 years.

The tank content sizing and removal system cannot breach
the tank.

3.3.3 Electrical Power and Instrumentation

3331

All electrical equipment/devices shall be operable in
compliance with National Fire Protection Association
(NFPA) 70, “National Electrical Code,” requirements.
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3.4

3.5

3332 The ventilation system (vacuum off-gas system) must have
pressure instrumentation for determining the pressure drop
expected across key equipment (e.g., bag house, HEPA
filters, waste container) to determine changeout upon failure

or plugging.

3333 Power shall be drawn from pole-mounted transformers,
which are located near the tank excavation area toward the
northwest corner of the PM-2A fence.

3334 Controls (engineered and/or administrative) shall be used to
ensure that waste containers cannot be over-filled and
ensure that the waste containers are filled to at least 95% of
the container volume.

Testing and Maintenance Requirements

3.4.1

3.4.2

Non-Technical Safety Requirement Inspections and Testing

System performance testing (and training), using uncontaminated soil (or
comparable material) before hot operation, shall ensure that the entire
system functions properly with no leaks (leak requirements are stated in
Section 3.1.1.8).

Maintenance

The subsystem shall provide capability to quickly remove and replace
components. Use of long-lead spare parts shall be minimized (critical
spare parts shall be on hand if replacement is needed).

Other Requirements

3.5.1

Quality Assurance

The system is considered consumer grade in accordance with MCP-540.
The design, fabrication, and operation shall comply with Plan

(PLN) -694, “Environmental Restoration Project Management Plan,” for
Environmental Remediation’s quality assurance requirements.
Compliance with MCP-9110,"Suspect Counterfeit Item Identification
and Control," will ensure that suspect/counterfeit components are
detected and controlled. Waste packaging design, fabrication, and
procurement shall comply with PLN-120, “Hazardous Material
Packaging and Transportation Quality Implementation Plan.”




Idaho National Engineering and Environmental Laboratory 412.09 (09/03/2002 - Rev. 7)

REMEDIATION OF PM-2A TANKS, TSF-26, Identifier: - TFR-234

Revision: 1
OPERABLE UNIT 1-10 Page: 17 of 20

3.5.2 Miscellaneous (Procurement)

3521 The system, where practical for cost effectiveness, shall be
designed based on commercially available products.

3522 Goods procured for this system shall be procured in
compliance with the INEEL’s procurement quality
requirements and other control procedures referenced
therein, as appropriate for the safety category(s) assigned to
the system and its individual components.
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